Disturbances of tryptophan metabolism in mice acutely deprived of tryptophan.
The effect of a dietary tryptophan deficiency on tissue serotonin (5-hydroxytryptamine) synthesis rates, systemic tryptophan metabolism and its response to steroid or cycloheximide treatment was investigated. Brain serotonin synthesis was depressed in tryptophan-deprived (TD) mice while duodenal serotonin synthesis was enhanced following a tryptophan load. Liver total protein content was initially depressed in TD mice but increased following a tryptophan load. Blood tryptophan and albumin were depressed in TD mice while the percentage of albumin-bound tryptophan significantly increased in TD mice. Serum-free fatty acids were not significantly altered. Furthermore, enzyme kinetics studies indicated that in TD mice, tryptophan-5-hydroxylase has a reduced Vmax, while the Km for both tryptophan and the pteridine cofactor was significantly lowered. The tryptophan hydroxylase response to tryptophan or hydrocortisone injection was accentuated in TD mice while the tryptophan-2,3-dioxygenase response to tryptophan or hydrocortisone injection was blunted in TD mice. Finally, injection of tryptophan and cycloheximide blocked the tryptophan-2,3-dioxygenase response while the tryptophan hydroxylase response was unaltered in both control and TD diet mice.